Optics Program Simplifies Analysis and Design by unknown
9 Computer Technology  Spinoff 2007
Originating	Technology/NASA	Contribution
Future	 spaceborne	 astronomy	 missions	 will	require	 telescopes	 with	 increasingly	 greater	power,	driving	the	dimensions	of	the	optics	and	
their	housing	structures	to	significantly	greater	sizes.	
The	increased	size	of	the	structures	reduces	the	dynamic	




significantly	 tighter	 than	 for	 anything	 that	has	 flown	
before,	and,	therefore,	the	sensitivity	to	dynamic	effects	
is	 correspondingly	 high.	 Finally,	 the	 physical	 size	 of	
the	optical	 instruments	makes	fully	integrated	system-






Techniques	 for	 system	 tests	 include	 using	 Finite	
Elements	 (FE)	 and	FE	model	 updating	 tools,	 system	
identification,	 and	 using	 various	 other	 tools	 for	
performing	optical	analyses.	These	techniques,	however,	
do	not	provide	for	analysis	of	cross-disciplinary	results.	
Therefore,	 the	 conventional	 approach	 is	 to	develop	 a	
requirement	 budget	 that	 assigns	 error	 allocations	 to	
each	of	the	modeling	teams.	This	approach	is	extremely	
limiting	in	that	it	does	not	allow	requirements	to	be	freely	






of	Medford,	Massachusetts,	through	a Small Business 
Innovation Research (SBIR) contract	to	design	a	new	
analysis	system.	
The	 result	 of	 the	 two-phase	 contract	 was	 the	
Disturbance-Optics-Controls-Structures	 (DOCS)	
Toolbox,	 a	 software	 suite	 for	 performing	 integrated	
modeling	for	multidisciplinary	analysis	and	design.	The	
Toolbox	allows	the	definition	of	subsystem/component	
models,	 including	 structural	models,	 control	 system	
models,	optical	sensitivities,	and	disturbance	models.	The	
component	models	are	automatically	coupled	together	
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The	purpose	of	 the	DOCS	Toolbox	 is	 to	 integrate	
various	discipline	models	 into	a	coupled	process	math	
model	 that	 can	 then	predict	 system	performance	 as	 a	
function	of	subsystem	design	parameters.	The	Toolbox	
accepts	 as	 input	 the	discipline	models	 from	a	 variety	
of	 currently	 available	 discipline	modeling	 tools.	The	
Toolbox	 then	 connects	 the	 discipline	 models	 and	
applies	numerical	conditioning	algorithms	to	 improve	
the	numerical	accuracy,	while	still	maintaining	model	
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One of many segments of the mirror assembly being tested 
for the James Webb Space Telescope project at the X-Ray 
Calibration Facility at Marshall Space Flight Center. Marshall 
is supporting Goddard Space Flight Center in developing the 
telescope by taking numerous measurements to predict its 
future performance.
The James Webb Space Telescope is a large, infrared-
optimized telescope, scheduled for launch in 01. It will find 
the first galaxies that formed in the early universe, connecting 
the Big Bang theory to our own Milky Way galaxy.
https://ntrs.nasa.gov/search.jsp?R=20080003926 2019-08-30T02:06:52+00:00Z
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parameter	 analysis	 that	 formally	 identifies	 the	design	
variables	 that	 have	 the	 highest	 influence	 on	 system	
performance,	 risk,	 and	 cost;	 optimization	 of	 design	





analysis	 for	 computing	 errors	 bound	 to	 performance	




















Systems	 Inc.,	 of	 Raleigh,	 North	 Carolina,	 a	 spinoff	
company	that	was	formed	by	Midé	specifically	to	market	
the	DOCS	Toolbox.
Commercial	 applications	 include	 use	 by	 any	 con-






A Marshall Space Flight Center employee is inspecting one of the mirror assemblies for flaws.
